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I. F.XECITTIVE SUMMARY 

The Site Inspecti n was performed on ~he former irrieation area at the 
Litt.on Facili y. Tnis area was initially for disposal of the was e 
rinsewater generated at he electrcp a ing facili y to eliminate the 
discharge off of he proper y. The flow of was ewater had previously 
he en e ~ri ng a sinkho e o he ~or hwest uf ~he plant. 

As the facility expanded and the anDunt of wastewa .er increa3ed, he 
two acre terraced irri~ation field became inadequa e for dispo~in of 
all of the water. A lagoon was constructed to provide storage and 
reduce flow by . ss of wa er hrough evaporation and percolati on . The 
plan . also made some in ernal chanees to reduce the a unt of ~ater 
genera ed. 

The irriga ion area. 3S well as the lagoon , w~re esigned upon the ion 
exchange capaci y of the clay soils . TI-le intent was to reduce the 
metal content of the wastewater by land apply ing it and allowin~ the 
s oi :.> o tr-ap he me ta 1 ions . The wa er would then f i 1 ter on hrouqh 
or be .~ken up i n he root 3ys ems of he plant:;. The problem with 
the system appeared to be the large velum:? of water genera cd by the 
facili y because periodic d ischarges or wast.ewater occurred . 

The sampl es aken o f he wa er which was enera ed a the r3te of 
150 . 000 -200 , ')00 gal ans per day but. la er :--educed .o 34 , 000 gall ons 
per day showed t.he leve s of met.als o be as high ws 3 ppm copper. : 
ppm i ead , i ·- ;- ! • • chromium . . 75 ::i nc, J nd 0 . 75 f 0r r ..:iomiu . . Sur.e '"'f 
t.hese level"' were r educF?d wi t.h · r.~ instai l.3 ion --r -on r l e .;ui pmen 
i n he plan . 

The ir·rigaticn si e was used fro a71 ": Cl ':-'~~ t1 · . .;:ii c h r. i me ~. : .e 

connection ....a::; made t.o e munic "pal 3ewera~e syste .. A h.Jt y:m= 
the (lagoon were eliminated a nd h sludee from hem was hauled tu a 
hazaraou s waste disposal facility. TI"li::; was done wit.h rJ Verview by he 
::::Jepartment of Natural Resources . 

In 1981 , following a complaint by ..J •.:!i :::~runt l ed Lit on e mployee t.hat 
the piant. \..-as dumping industrial solvents into t.hf'ir logoon, ~amples 

of the lagoon were taken which indicated levels of vol :1ti le org nic::; 
exceeding 100 ug/l . Because of hese hi~h levPls ~nd .he fnc t that 
the lagoor lies in an area of karst topoera phy , here was cons iderable 
concern about he quality of the eroundwater i r. t.he nre e1 nor he ~t of 
the 3ite. Included in this concern W'tlS the sprin~ wr.ir h fl owed 
throup.h the cave a t Fantasti c C::ivern" . 

In June, 1 8 , 14 private wel's and ::; pr1n·~3 w~rP. :.> mpl f>1j int.he .~r~".! 

and e~ted for volati le or gan ics . 1:o lati il~ or r•;mics \1ere det.ect.ed in 
each of the s prings and in one o:· he pr·ivd e wel 3, howeve r-, the 
.1mount. in the private well was l e s s .han wheit w.:-i s con~ · idered a safe 
l e vel . The conclusion o f the repor was that .Jny dumpintl of :;;olvents 
which hud .:iken place had appurently hnd little immediate eff Pct. on 

he quill i t.y of the groundwater in ~.he a re.3 . 
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Because of he other indus~ries in ·he nor hern area of pringfield 
~nd he co 1 ex i ies of _ kars topo$"3phy of .e ar '!, _ t · 3 

difficu t o deter ine he e fee s of dny one site on the oundwater 
in nor h central c.reene Coun y. Area we i~ have n e ermined o 
shallow c ased nnd many ~re old wel l: ~ha are lPSS han he 
recommended depth. Those wells t t are deep y be serving s 
conduits for conta inan s becaus of roper cons r ue i on or 
inadequate casin~. 

Additional dye traces are planned he area. An 
extn~mely dry su r hampered he ntation of hese s udie3 at 
any Parlier date. I~ is f e r cer~ain whether the nor h 
:3in:<hole on he Li on s i e is i" the rec. ar-=e area for Ri ter ··prin~ 

\.Jes which is located 2.8 ~ · 1es o he nor .east he 
rechar 0 e area for he nor hern springs which are abou i es fro 
the si e. Any wel s in t.he area bet•..ieen the he spri ncs 
could po entia ly be cont.a ina ed · f g r a inan s offsi e 
i~ occurr ing . i'riva e we l s~mpling ~as he offsi e 
migra on of cont.a inan·s ou. he spr · n~ 3P ime :, ::amp e .~ Ri t.er 
c-pring ~.;est sho\.IS nigher t .an ,ackground chro i uiil and copper :eve s 
.:md he water fro he 3orin~ con:-ained :-:- i....hlor· e hylene h1ch WJ.3 

found i . i gh r::once ra ; ::;ns -'lt. t.he :....:. ·:.on 5 i c.. As \.{a. ~ · ,: ed : n a 
repor in t he files, h·Y ~ver. on i ::: r: ~- ~ he o •: ,., tr.3 r y in 
nort. ern Spri. e;f ield t~n ~a3 •J-~ea -:-:- :. -:::!cr'..?th·1!"0:.e ·s .:i ~0!'1<.!n . 
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I • BACKGROUND 

A. Location of Site 

The site is locat.ed at 4011 \.."es Kearney Stree in Springfield, 
Missouri , ~bout 3 3/4 i les wes of the intersection of Kearney and 
Kansas Streets. 1he legal description of he site is SE 1/4, SW 1/ 4, 
Sec 6, T. 29 N., R. 22 ~ .• Brookline Quadran le, Greene County. <Ref 1 
& 2). 

B. Site Lay91_;:. 

The facility set.s nor .h of Kearney Stree and east of the Sprin~ftcl~ 
Mun:cipal Airpor . 1he area which wa~ used for land application of 

he rinse wa er lies nor hand northeast of he parking lot which is 
on the north side of the building. The l and application area was 
somewhat barren of vegetation at he time of the sa ing . Even 
hou~h the sa p · ing was performed in January there was it le evidence 
~~at he soils ~uppor ed plant growt.h except in some of he upper 
areas :-:ear he parking lo . 

Li on Industr:es purchased he si .e as .hree differen parcels. The 
firs parcei - -~s purchase fro he ·ndus rL~ ~velopment Corporation 
' n 3 aft e r : ~had been leased f i rs . The second a r ccl was 
purchased fro i:. he city of Sprin~f ield .'\nd he ,hi r d r. reel ..,.a s 
purchased fro Mr. and !"'.rs. Roscoe Pres cot in 1964 . 

0. Site Use History 

The first building wns built on he site by Li on Tndun t.ries in 
1967- 66. Until that time the property was either agricultural or 
vacant land . Several additions have been bu il t since he initial 
building was c onstructed. 

E. Permit nnd Regula ory His cry 

In 1 72 Litton :-eceived an Operating Per i t from he Clean \.Jat.t-r 
Commission f or the operation of .he Wi3S e water lagoon. fn 1<17 4 an 
NPDES Permit was i ssued but was terminated in 1 75 when .h •i i schor (!e 
w-as thought o have been eliminated. In 1975 Li ton r ceivP.d a Lette r 
of ..'.\pµroval f or .he cons ri1ct ion .:ind sub~cquen ly he opera t. ion of a 
no discharge -""YS em which included land appli cation o f LhP. was te 
wa .~: . A Con~ent Order was issued i n Scptemher. 1980 , which c alled 
for the company to ceas e the di s charP,e of rins ewater fro m their 
propert.y. 
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r . Remedial c ions o f'::l .~ 

No <=ic ion has been taken hy he colll;H'I v or t P par ~nt. recen .1 y in 
regards o the l each field. The ori~inal purpose c he irr ig ion 
:.ys em was o provide an ion exchange s ys .em for e rinse water 
pumped from the lagoon in an effort reduce he me l ion content of 
the wa er and to elimina e the dischar~e of was ewater from the 
faci 1 i ty. 

In 1982 he lr.!goon wa~ eliminat.ed as wa.,, the irrigati on syst.em when 
he company be~an discharp,in heir was e l.f.'lter o he uni c i pai 

s ewerage s ys em. The s olid rnateri 3l f ro he la~oon was removpd and 
disposed of .,. a hazardous waste faci 1 i tv and he la17oon wa3 dozed in 
and eveled. Two monit.orin~ we is were : ~ oe keo in place o ~e 

sampled periodical y for ob ainint? infornetion on migration o f 
con c'lmi nan .~ fro .he J agoon si e. howev<>: one o thP wel 1 s was 
destroyed during the process of fil ing t e lagoon and the o her dried 
up. 

111ere ·.ras ~ one ime a sludge pit ana a n ~cia pi~ e n rhe s i e. 1ne;,e 
we~ bo h c ledned ~Pin he l a~ 70 '3 wi h overview of he proiec . 
;:ierforffiP bv \.ia!'< 0 Management cer=onn(' · frc- "'.'! , ·e f e r O'rn Ci .v .::md ;-ia er 
Poll 11 ~ i Control personnel f r . he ·orin1__fi e l Ren1 or: 1 Of~- i e . 
Af er .he :Jl udfZe was removP'J fro he pi s c.'.":e ~o i 1 h~ i ow 1: h<:>m was 
sa pled to de ns ra e ha a 1 cont.a i nan :; . ad hcen r~ ved . 

~- Summary Tri p Reror 

In preparation or the :::;ampling a visit was made o the rea to 
contact area re~idents for the purpose of qatherin~ well information 
and obtai ning permission o samp1P. he priva e wells . Company 
official:; a Litton were also no ifi~d of · he upeoming 3ampling. 

On J a nuary 27. 988. s a l es were co 11 ec ed from .. ~ 
the Litton proper y and from ;3rea we lls nd :3pr in 3. 

rcgardinP. the s i e use ~no ownership was oh air.~d a 

l each f iPl ds on 
r nformnt ion 

.~ a er date. 
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TI I . cNV~tcOM'E:ITf\L ~ET:"!NG 

The Li t on Ind\IS ril?s Si P · $lac-a ed in J rela ivel" '"'en .iv ~lt.•pinP. 

area s1Jrrounded pre v much on 11 :>ide3 b., :::;inkholes . The ."lr"'."3 o 
he nor h northwes • eas , .:;nd sou .h cont.ain sinks t hat. Pxceed f o rty 
cres in size with so havinP. a relief of re han fif v feet. <Ref 

4). 

Runoff f rrm the s i e f l ws to .he n0r~ h .h n we~t ~.o <t "'ink l"'IO t.he 
5prin~ield Mt1nicip3l Airpor proper v . Sinks i n he ~r~a hav been 
.".nown to rec ar,e Riter Sprin~, '.Jilliams Spring a nd ~"Jn a • . ic Cnvern 
3prin~. <Ref . 6) . 

The avera~e s a ce n f +he Li ton Si P i s f' . i ~·1 • o L~ ."?- 1. wi .h .he 
s looc in ·-h~ '.. r!"' : -."lt.ion r'?a o he nor h. ThP. area •':JS of t. h~ 
i rr u~a t. ion -: 1 t.C' ! .: .,; ere t · e ! ~!goon ·.ta:=; i :_oc:.-n,cd rP: c r P i ·. ·-ta!3 

eJi ina ed .n 9 C ~ef 6 & 

.1; hc3C\l3t.~r:- '>r~;; ::-f '.:;:rim~ Brcmc. •-1hi ch !iscr .. :1 r '"'~ :.- ln .r · he i...i , t,::­
··~.J · Ri •lt~r :_3 _., _1te11 JtwJu., one mi e tr-0 ·L .~ ::; 1 tc - o :.~~ ·~l1::. -:.._.-.u j\ 

no ::1...1r'"3c<> '-' :I _r .. :- '""' the · :: '::' ·m•11d r ':·:.ll" n l-:~:.>e ~~2lci•-1n '. "'r:· . ·:.'·r~ rn·1v 
be :;ome ·~rr-,•mdWJ .e - : . rnec·. ion . --::.e he:io·.n e r 1rr:- ~ f'.' t ·~~· ·~ ·-' Jr •.~;e~"I< 

?a~ ?:1 !:; !oc- .-!-- _"'a 'J ·'!:-ii n ne . .11~ 0f tr.e c-;-..-. T 'J - ... .. '"" 

: - no ~ui-t'ar,~ W.J t.'=!' conne-:: icn d 1 1~ ·.•-: · n~ ..:;111.~:-:,...,l~.:: 

:::; i t.e . ! Ref -::i ', o l . 

Except for ::;mn 1 ~ren tiue \leS . of he ~; ! re. . he :-;urf .Jee ·~o c-r · 1 O W 

is restri c:-:!d o-.. t we;:it.1">.r flo\.13 i nto ..>inkho les wi h 1no3 t flo w 
appear ing t.o .ravel less th;:in one mile b.,.f o rc ·n ~er in~ the- r:-ve or CJ 

sinkhole. The a r e a ,o .he wes rech.::ircre::; Cl~ r 1:reek ."lnd :1 portion cf 
the urea nort eas o f he si e. nbout ! 1 1 :? mil?s ,way , t"n:crs ..::::ir ·nr! 
Branch . F•J r he rros p.Jr • a 11 o f the :~ur·face wa er wit.hi n 1 , .., 
mil es of t.he s i e ent-ers a .:; i nkho e · '. i rloP:-i r.n t. n t.<'r ..., r ounchrn <?r 
hrou~h a lc•sin _ s ream efore ~et. in,,, ther·... .3urf:y:e W<ltPr :3 

di::;cussed fur hr on pnP.e ';) ::>f he LJ.::>0 . a i ::::t · ~ ::<eport. · t' r the> :..;i tC'. 
! Per G & 8 >. 

!hr. G..!olor. i s t -,... ::JOr'". · nd ic:t es T.he sn i 1 :::: ;l t , l hf' .:; i t.e '~o be n 1 .he 
!'·~rnbrok~-Eldon -Cr·ei on .Jssoc i;:it.i on . ·rne··c .Jre d e . crib~d i n de t.:J i: in 

t !"ie repor t. \o./hi :.. :1 included , ;n .-_: xcerp from he '.:;o il .:urvey •!' GrPE'nc 
.:Jnd La\./?"C'nce Coun . C3. !'1i :=sour i ; 'Xf)A. sc:; . 1982. tiut. will be 
.. ~ummari ::cd r.cre Ci r i c f'J y. 
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The uola d :;oil eveloped as a r<?!:" 
underlyin~ cher y li. s ~ . 
. i me. ·.one was al er t. ~: 
w3S left :lc3 ine in so1:. 
clay and he cher 
~o ranee f r~d 

The Pe 

cher v :3i l 
surface o 
par , void o: 
s i t.P are Vf"ry 
are.:i:; of ka 3 

D. 1tl-·oundwa er 

Tne (!roundwat.er a\. ~~ s e s 
!<ars · n~ hoW".:?ver : t. ~~ 

:-:1:1endir-t: on - :-.\:! 
~-, ~he :C.S re 

-=>YS e o .::.p:·: n > 

f precipit,a i n ~erco a es t.:wo 
top f he pi nnac ed bed:-ock. 
water =ones provide base low ~) 
the groundwater to .:>Ol u ion-en 
recipi a ion 'ha 

arrount . byp.:isses h~ ~arst. d ra n 
Mi~sissippian Aquif 0 r below 

"\.lhen. heavy and/or '.)rolone?ed rec i p1 
sur face f ow drains ~redo 
corner ~.f he - in fie d 
c-hannel has 
wh ich empt.ies 

t:-te eas er.1 .;1 
a, ~h~ w "Airpar 

o pr cven pona i ng a :· wa-r.er ,N't:nct · he nor ~cas 
::=outhe ast p3r of he Li . on si e i:; -:;·1 

o ther ide of anv 's ea-t. rr 
inie~ted into r Sink .:i f er 

t. in a 
on 

1: 

r "'covered c.:i the \Ji l i ams , ::zm a·· ic verns. ;:ino ~ UOlo'e Spr i ~s • o .he 
nor h - nor heast r~ee referenc~ 3 of G.!OlO!?i~t·s 

~ow fl ow .: ondit.:ons .. e~e sprin~s :;nc ion in 
o ther. s "'hown by he resu s 0 her 1jye · njec ions 
weather. '...'ut :1 hi~h low, t.hey dppc<.1r r o L'Verf l0w 1 

e ach other." 

v -
ur l m~ 

co- i r.~l e wi t.h 
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"Properly c:;:ised ~rat.<:! r· wells down11radient of the ::; i. t0 .:.; houici be 
unaffected by the contaminants ori ~ inatin~ there. Even poorl y cased 
wells < hose _hat a r e open to at 1 east part of the adosP ::one l ~-1re 

marqi nal iy s usceptible to bein~ con~.::imin3tr~d from the Litton s ite 
because the c hances of intercept.i n~ D 3olution-enlareed conduit ~re 
r elatively small . \./ells completed in t he Ordovican i3qu ife r and cased 
below the Northview confining unit are in no danger nf be ing 
contamina t ed from the Litton Site." 

The Genlociist ~oes on in his report. to describe t.he t wo aciui fers of 
concern. 
"There are t.wo aqu ifers of concern here. The uorier .::i .ui fer i s 
composed of '3i l bedrock units above the Nor-thvi e w q1_1ita rd, 
ciredomi nant.Jv limestone and cher-t:.y limestone . · hi ~ aqu ir» r is hi!?.h v 
susceptible to contamination due to its prox i mity tn the s urf.::ice and 
t.hP. h igh denrr:-C! of s olution we;:i t .heri nr. it has been c;ubjectcd .o. The 
yield from this aquifer is highly variable (1 - 50 Qpml, dependinR o n 
dept.ti o f p<=>netrc:1tion u f the aquifer a nd thf' ornoun of' '." '.~conclu r'V 

11er meab ili tv f~atures inte rce pte d bv t he well bor c . The luwer, or 
major - ciu ifcr. is :-3ef'\Jr at..ed from the uprr!r a ciuif r- by the 2:-JO' ': hick 
Nortlwi e w Furm tion, whi c h is ma inly 3hale with minor ·~ 1lt:.:>t..L111e. :ni3 
thic l< -3'luifer i:'; composed of dol omi Le a nd ::'1ncl:=:t.on · . . ind 1:.~ rc•cl1t.1rt!ed 
'-l lmo3t.. e ntir _lv from t he JJrecipi at i un t'..iJli nl.,! on it.::; 0111..c1'0p r-·~ ,., 
the e.:ist o f he Sa l em Plateau. A minor· .:imount. 1-.r :--f'c Jn?e fn'm th~ 
over!vina uµper a~uif r ~oes occur h •c .Juse of ~h- h~..id r1ifferenti3l 
~1c .w~en t.:-ie t ·...10 .Jquif e r s . ~/ell ::; open :.n t.hP. ~ nt.i r . ;. •1uenc.:e ::in• 
·~ ap;;i l)le o f p1·0ducing 1000-2000 !]pm. The majo r ,1 1.11r c- r· iJ nnt 
s usceptibl e to contaminat i on from l ocC1l ·~oLircr>s unlPs_ poorl y C.J!>~d 

water well ::; <"lre present, t hat. pr o vi de .1n .::iv• nue of •:on ~.,:imin .Jn 

tran~port. <Reference 1 l." 

Addit. i o nal rive trnci nr?. studi e::: <J r-e ;-ilanned for '.;c t'ut.ur· in r.he . r~d . 

The Geol cP' i :J t' 3 repo rt incl uJc3 a mar s howin tZ t he connection between 
t.he :; i nkhol ·s near t he site a nd t he :;pr i nr!s to the nu rt heu~: t of t.he 
s ite . (Ref 6 l . 

Te mpe r :i t.1 rn :!:3 

f\vr~ri r~e ~- \llT11T1f' t ' 7(, dpr· r· c· t·~; r· 

f\v "r r.e wi n ter l . dcqr·c ,-
" r: 

.~ ) ·.,.,; r r:.•:ord . ' < ,,, \·~ rt ~t·~J I-
i li ph r·•_r::'.J rd , 1 3 •J C!~ Ct.: :3 !: 
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County \1hich .Jdioi n Spr :nE?fi e}d . ::iesides the tac t that. ~he <l irPort 
.:ma inaustrial p.:i rk are r:loseby, t he nor t hwc3t part of town has been 
~j ower t.o 'Jevelop and t he outl vin~ ar~as are :; ti 11 made l•P mostly of 
t arrr.s with na3tureland er rural :-e3 ide nce3 with large ract3 of 
1_mdevi:> 1oped land. i1uch o f the Jrea i!3 pl.::i(;?ued with sinl<holes <lna i s 
undesirable for t he deveioprrent. of re3idential 3ubdivi :;ions . 

The e st.mated populat i o n within t hree mil e s of the site i:; 16.000 . 
This was der-i vP.d at by estimatiniz the number o f rura l re3idences a nd 
mu J tiplyinP- by 3 . 0 t.he n i3dding this m1mbe r to .'l n cstimflt.e o f t.he 
:-iumber· o f jleopl e li ving ins ide th:~ c ity limits o f Springfield .:md 
wi t.h in the three mile radius . The latter number was obtained by 
f i gtiring t he averaGe de ns ity per square mile of the city of 
..:; pr ::1i;;fie Jd nd :nulti oly ing this number b y t he number •Jf ~- 11.1urC' miles 
o f city within three mil es of the 3 ite . 

·,;,H.c r '. n •. h .. i n;mect i 3 t•'! area of t..he .-·: i Lf' i::; provided • v ,, publi c ·.hJte r· 
.Jt 1p1> l • , i . ,_, . · ~ie City "':· Spr i n f i el t • Th _ ·~1.1 l vi n ·~ .-i r ,... ::; t,1J t. !~" 
:-1or ,li. -:·.irt.he·s . .Jnd west. pr imaril·r ·.tr<..::. ; rvPq fJY ·T 1v·irr.· ·. 1.1 •.'r .... l l.~ 
~ r '' fll.:Jll nvn -•.:r)mmuni v :>'/ ::.itt3ms . !i"1t'r•.:! .·tr t> .11 :.Jn '"'V•'l' ll ; ' r · 1v . l· 1~ '-n ,, ,. 
·11rq 1Jv · ;._•Ji..; .' f' r·vrin~ r·L~s iuencr>:.; .:.i n•.1 l'u~. : ine~ ::-:c • :-: · 11~. h:n :.~ mil t 11 t · 1: 

.: i Cl'~ • 

·• :· 11 v, .. , · if' ~ -~ ·.t•'r·il •,ip l 1 •• i n t ~1e .1 r--:- t1 ~· r;u•.i; 1 :·1 :1.:· · t :1 •·· 1 h 11 

1·~r~t:. r, .; .jQ :·.:!12 · .. Thi.! C3S in~ Jepth in t. hc:..v~ W8l I :... " ll'l •~" !'1 ·tJm _1 ( 1-~1~r, 
t.n 110 f eet _, ut he c ::isinr; dcpt.h o n mos t. 0 i' thew IJ..· •1._; n t . l:n .. 1111 bv 
t.he pr opert.v 0 wr1er :=; :::urveyc rj. CRcf. ~) 

lr. n.in F . r: i ckniet~ . Environrn . nt.al !\dmini :; t.r , t.or f' ·w lif i'1i s 'OlWi 

!Mp.JrtmenL o f Conser·vati o n, indi c.J ·.::?3 th!:! f?ov 1 1: .1t •·h t' l v \:~ i . l_t_!.!};i 
C.Glli.!ll nccur·s within 1.0 mill! of h,... '. 'it.P . 111i::; nLrnr. i .> w.Hch!L:tcd 
i n Mi :.::.: our i 1nLI i ~ .~ · · ~d r cl.l c .:rndic.1 t..e l" li :-- t ini· l~~ i l.hr · ' olt.01wd •1r 
' n ri - ngere1i ::.; pc cie'"': . Th . record i _, fr·om I ' t\4. iv~ n1 11:: : t .. 1il l!d 

cl< r: ~ubi occur '.'l wi hin 1 J) mi l :~: <. t' th•: : ·1t,• . T!Ji - . . in i m, 1 ; : r·01rr 
i n Mi :::;3our i . ThP. r eco:-d i 3 fro m 1 cl•\7. 

. .'h"!I' " i ::s ul ..::; .I ·o me r nn1.:P rrt ( •:J r r.!w ' IL' J 1 I I'll \!~ l •l ' h< ' l i n -i \. ~. l \' \. ' : l 11 I .. 
"'hi c h i . J t'o11nd in Iv~ ~: . in S t. I C vt~n1:.; :; l.l' t '.lm. i 'V t~ ·_· t I hj 1 0. ' I ~ IV ' 
:..: huwn ircc link b t.we n Ii . . ' i ! [ ' I ·t. . : ll I< 11 1•! 1=,in t 1.: I (' .. I VI 'l'l 1:.; d !"-\ 
·.11: ! 1 ,._. •..ii th 1 • .Jilliam.:J rnr! bun-::• :._)1w i n1~.:; •) th·~ n1 r I I IL' f ' t ht~d:.;t . 
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IV. WASTE TYPES AND QUANTITIES 

Tne Department of Natural Reso urc1;>:S fi l~s i nrlicate ~ha:, Utt.o n •:t~~an 

irrigat inc;r r i nsewater f rom the platin1_4: <::>rie r~ti. ons o nto th"! •;hanncl i::"'!d 
irri2,at i on fie ld in J\u~ust, i ? 71. The W-dstewater fir-st. fl 0· 1·~ t.1 t hroug h 
the lagoon svstem and what did not per colate o r leak out was 
irrigated. ·me initial wastewater flow was estimated at. 150.0 00 to 
200,000 gpd. After an ion exchanee and recirculation SV8tP.m was 
inst a ll ed the volume WrtS reduced t.o about llC\ ,000 Spcl. 

l\.nalysis o n this water 3 howed the levels of met.al t.o r"3mte f r o m -.:_JS 
mg/ 1 o n C".admi urn to 1 3 Jne/ l fo r copper. L.ead v .=i l ues were dc-t.ec ted - <Jt 
1J p t.o ;: . 0 and c hrorni um up t:.o 1 . 2 m~/l . 

Th i s water was i rrigated o nto t .he 2 acre s ite f r om .il. •.1a.u~t.. 1?71 to rn10 

1982 at which t ime the company connected the wastewater d ischarge to 
t,he !1luni.cioal :-eweraee. ::ystem which ~1ad r ecentl y t--~·,;ome avoilabJ e . 

~~rnp lcs ~oll~ctcd ~y ~DNR Lab Services P~rsonne ! i n Ja nuary , 19e8 . 
_,..:ont.ainea metals ievel s we.11 2bove bac!-:er o und l •::vel s detcc:.cd in :..he 
are..3 . A ::: urnmarv :.;h :~et f o r the :5amole results is att .. Jche ii . 7he 
rcsu J t.3 ::- hnwPr_; ·. he ::;oil in t_ he upper >.~2ch i ich; r o cont.a i n ~ c: ~.a i 

chrom~t ! .190~. :. o tal . e ac.i .J:. ~?O ~g/b .;::ci r.or.al l: ..:ipper at 
1:500 ! (;~/ l :l :·Jic-kc1 .--.~ admium , ~iu ri t!:'.1 .:•!lei :: il'.''··r ««?r·..., ·..!et.ec t.0d c t .:~vel s 
.Jbove backqn_"' 'Jnd but d i d no t app12a r· ,!3 :=: i!~nif i cant. J 3~ o h 2 r 3 
] i ::,t.eci -.~•01/e' . :.:-:-;eni c 'WlS cet.(.~r; : .:..' t.i '" '. . 1 lC '!'?l .- ·· ~ J(2Y. 1C'lOU t, \,( ' 0 

ti me:.3 •_!le iJ . .lC lwnwnd 1 ~~ " " ~ . 

The sarnol P. - r o m the l o wer lea ch fi e ld had :-ioove bzir:;.:i::ro und levF>l s f o r· 
chromium, copper, and leaa as we ll .3S for barium . n i c kel . , ,1~d r:lrsenic 
but the 1eve1 s were not as s i l'J,n if i cun t :-is t.hos e in TJhe ~'oil fr0m the 

upper leac h field. /Su µif O::. C 

1 , 1, 1-·Trichloroethane wa::; found in r:onccn t.r,::iti ons e xceedi ng 1 ~)i n 
the s oils of the uooer ~e ' ei~.'rnc1 TrfJ· hloroeth'rlene K1 :'3 found in 

\~-,J l /· ~ 
conc e nt.rnt i ons exccPdin ~ .? rng/ l : . i t.he :: r: ~·sarnol 12s from ~ot.h 1 ;:e 
upper :Jnd th~ lower l e ach f1P l Js . Tr·i c hloroe thvlene '-'d.-, .=ll:>o r'ound i n 
a privnLc we ll ,rnd i n Rit.te r Spr i. ~~a . 1-:0 • . .,rever a d i;..:. '..·t. cnn!l ·c t .iOil f+twvl.At t(~ 1 

between t.he 3 i te a nd Li1e:=:1.? two w.1t • ..: r· ·;rJur·ce3 i · .3 3 no r. yet i1••en h J.. J A 
.. . j /') ryn.tl(f,-;,,. /." cont i r:::cc . , , .• ......... .. ., 

~ • ..,; ) t' I" l l)>'\C.,,~ 
l\t t.he rwc>se nt. t.irm· ~tH~ r,, 1 r-r.~ no ' ' now11 ; : ._i:~ :ir r'. •-".1::; · :c ;: : v· ~ .. ~.:t.on'ci ,·it • h ·~ 1 

'.Sit.c whi c h .'l r e n•Jt, n~~ulat.ed 1Jnd•2 r l ~CRA . The 31Tu)•1rn. o f ~:;oil 1,1ni c h 1 :1 

i:: ont.ornirwt.t'.d \.li th met.als l? :is !?L1t, b<'en deterrninf'ci b ut, i • r· nulcl b~ <i 

J.u ·>' Pdr t uf the 2. .JC r f•S wnich ',/~T'" U:3ed !- o r th~ l .Jnrj appl i C,"'lti o n 1)f 

t he \../J :;te '·''' t.c r. 
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·..r . ..... ABORJ\TORY O.t...TA 

A caoy of the Laboratory Services Report a n T nvest ~ ~at i on is A~tachcd 
as i:.3 a surrunary sheet of the sampie r esults f o r t he s oi ls .Jnti nearby 
wells 0 nd :.::princrs. The results indi cat.e elevated l e vels of copper, 
chro mium, arsenic and lead in some of the samples. C.Opper, nickel, 
and sol der (lead) were noted to have been us ed by the compa ny i n their 
p l a ting o peraLions a nd the c hromi um i s a l so often present in platinQ 
1.,-nste npp<Jren t.1 y f rom a variety of pr opri e tary chemi ca l s 11sed in 
plating oper~tions. 

~1e chlori n3~ed ~olvents detec t ed in the ~amoJes wer e pr o babl y f r om 
the adhes ive removal o perati on o r the board pr epdr at.ion uperati o n 
pri o r t o the p1 ating . 

':" f . TO~<ICOLCGfr.:":\L DAT/\/Cl-'.EMI CAL CI-fARACTF.R I:3'.IC3 

~'.It: T,\:::icoi c;- ic ;:i J •J ,,la \l i ll be p r o vide d !'o r 0. he ~~tn l:; ·mct S O]Vt'n LS 

•:!e t~cr. •=d ~ n i:. : 1~ i -r i s ,ltton fi e :!.d ;it 1·~ ·1~l 3 r" e l s - .1 ~ ~ :s msL,m -.i 1ii·• 
.Jbove L':1C J.:r: r ound leve J:.: . i . : - J : c hl r·w 'JethvJcnc 1 '1C1 c ;r~·on ri i ~· ul !; ie 
\./ere ;'o und i:1 w•) 1;!' r,e ·..1~lls ::..:ampi e· i C"J t tr. . r~ i :.: ::• • 1·0a:-:;or. o 
h~ l : -_"Je : .. h'::~e c h~ rn i c,-, .1:..: o r 1P, i na t.ed f r om ._ he :.i~ ! .. c1n .. : E .c . 

Copper - Al thouGh copper is not a hazardous wds t c i ~ . .:;elf . it h .J:s b~ cn 

shown '. o have utiver:se effer: ~s on heai t.h and t.!; .- ·nv i r r:__1nrr.':!"lt 1.. l . 
Cer ta in copper- c ompou nds c a n be ir-ritan~s o , h.., ; kin J nd uppe r 
n~spirat.0r ·y t. :-~ct while a t.her~ . whe n in~es t-cd, ·:-:rn c- : ! \ !:.; P 00 •:imitin~ . 

gastri c p3in3 , · i izzin~s3 , e xhausLion , ~nemia . c r~mP3 . convulsions , 
s hock . coma . e nd dea~t . Damnl ~e t o t.he l< idney::; .ml the nc•rvm 1:::; :-: ys t.c m 
i-ia ve <.1 lso bc .. ~n r e corded due to Lhe inges ti on o f coppc~· . 11-.2 
rccommcnr1e d maximum level f or c o prier 1 i ::;te d in t. !. t-~ Publi c r>:-!:-ikinr 
Wdte r Re~ulat.ions i 3 1 m~/i . 

The t.oxicit.y o f c: o p oe r c o 1..pound s '' =! r 1•_s ·"' rc~ .ci t.l y ~ · n.im t.nx i c 
eff e cts deLected aL 120 u~/k~ f 1 r- tl c i ~e:::; ti on 1 .. · t· »he •.:01:ipt'r 
me t n l a nd ::in !.C60 o f Ll70 in~ /!<\ r 0 r co;:i;:•, -r rixi ct~ 1.0 11.· t h: il ,i o ~: c ·s 

o r" .:>ome copper comro: 1:-.ds as }1_)\J .1:::: 10 rr:t/'.(::' . ft. J iJ!1~ · ffS .h H r.:-i·--
ma in ccr. :-; i derc1t. i o n in d 't c:- r·m in i r.c t.hc o x i c i ~ 'J GI ·opre r 
compound·-; ! ::> t r e toxi c i ty o f h~ 11thr~ r con:; ti t uL'n .s 0 1· ' .he 
r: omµo unci ;-·1U:t- r '.l ~.m .~e c r;pr- <'r· i LC.t~ l f • 
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Chromium - Chromium c ompounds have been shown t o be have a dverse 
e~ects on the skin. The char a c teri:>tic lesion i s a deep, pene t ra ting 
•Jlcer which is s l o w to heal. Li tt.1 P. informat ion wa s a vailable on the 
~ffects of i ngestion 0f the c ompounds on humans howF::"ver t.he Publi c 
J rink i ng Wat.er i(egulat i o n l ist.s the maximum c ontaminc:mt level f o r 
c: hromium at 0 .05 mg/ l. Volume 3 of !)rinking Water a nd Health sta t es 
that concentrations of 50 ug per gram of diet have been associated 
with gr c wth depression and liver and kidney damage in l aborato r y 
anim~ls but s ymptoms of excess dietary intake of chromi um in hu~~ns 
are unknown. Rats have tolerate d the ingestion of ~5 ppm of 
hexavalent chromium !'or a year wi th no apparent effects however lar~er 
doses are said to be hi ghly toxic and may cause death . 

Leau -

The EPA s tandard for l ead in dri nking water is 50 ug/l. The Regi stry 
!)f To:<ic Eff~cts of Chemi cal Subst ances l ist the f ol lowing : 

rw l -wmn TDLo : 450 rng-/kg/6yr 
a r.i - µg n '....0Lo: 1fl0 mg;kg 

-rh•.~ ila n~er0us Pr 'lPert.ies of !ndu:=:trial r.11:1t.eri <=il::; book s t .at.cs t hat. l ead 
ls believed o L' e Fl c:.i r cin0gen o f the ki dneys .:md .1 unR.:> howPVFc~r t hP. 

'.:':-:n : :i_og_ji.:it~_r 1nd_J-iealt;,Q_,_ vo lume four . ::;ta t.es t har. t. he r-~ ! ::; nc:> 
-~ v i d2nce i .:-: :::i t ~e 2!•..! i ~ c a r cino geni c o r : e r atoP.eni c ! Jl huma ns d nd ·hat. 
;:.here i::; 1;01:, s uf ficien t info r:r.at.i o n available from 1..ih ic h ·o t·alculate 
.:; Si,!:\RL. : : joes i:1Ci i c<'n.ed ·.hat 1 ·~ '10 c 3 n i ·~C:uce i.d ochr_' f!li cc:d ._.rid 
r 1Jr.c t i o na l ·: i :::our·ae:-s with <'.ld verse ef rec t::> ·Jn r e oro 1j u._· r. i o n. 

1 , 1 .1 - Tr ichl o r oethane -

LOSO o r·:!l - r at : ; 0. 3000 mq/k~ 
i nh- ma n TO.a: :so ppm 1FX : PSY 
i vn-,1og LDLo : '?5 :nq/kg 

SNARLs ci r e ~ isted as IJ90 mg/ l fo r :::4 hour e x pu:·> ur·e :.i nd 70 m~/ l 
for 7 d~v e xposure . 

Tr i c hlor oeLhylene -

o r 1 - h rr11 LDLo : 7 :..; mi k e! 
LD50 o r 1-r-:n . : 44:'0 mE?/ k£! 

One day a nd ten J~v SNARLS dr0 li 3 t~d ~s 

re!ipcc ti ve l . 
rnr;/ J :11 ~ : 1 •) . . 2 :r.· ~/ ! 

Inf orma t i o n o n 1. oxi c ~ty was Gbt.aim.'o fro m the i:< ... t:~L:;_t_.r::t__~_:_~(lx i..c__ 
E[f 1:-c,:~_,,___Q~;~.,_m i c ,J 1 ~~ut;i_~tanc_~:3 a nd from Q"'n12erou:1_T!'-9J2~ !'.:1-.i_:;.;L-'.?.f. _ 
£_ ;::.~i1qtci.:_J_L}.~1 .. ·: r· i.3 ::: . ::::NARLs informati n n 1:ame from i''f f i1: f' o f Dr i nk i na 

'Wd tcr-, iJS t:P.'\. 
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VI I. SUMMARY fl.ND RECOMMENDATIONS 

The study show~d e levated levels o f lead , c opper, c hromi u m, and t wo 
soJ ven t"' us ed in p lating opern tions t o be present i n the 1pper l e ach 
fie l d . These w~re also :3hown to be present in t he lower l edc h f i eid 
but were in iesser c on-.entrati o ns. Ar s en i c , 3 il ver and ni ckel we r e 
.3lso present :n the soi l s ampies at aoove backg round l evel ~ . 

Groundwater s amples also showed the pr F>sence \ .... f s ol ve nts with o ne weil 
having Methylene c hloride and another c ontaining Tri c hlo roet.hylene. 
Tne ;e ll containin~ the Trichloroethyl e ne ha s been r e :::;a mpled but t r.e 
analytical result3 were not yet available a t. t he t i me o f t hi s wr i ti ng . 

i t ap~ear· ::; t~a t- t he l eac h f i eld may have be e n e f f ect. ive in c 2;:i· .. uri ng 
t he co~per i o ns ~s i t ~as designed t o do. ! ~ appQrent ly ai s o 
c:once ntr<lt.e d t he o ther met .3 l as they were hi e h e r i n t he 11 p per 1 each 
field t-han in t. :--ie i ower. ne "-1'..1e:::;tion that. remains is whethe r or not 
t.he rnet.al s and 9o l ve nt s ha ve mi ~·ra"Lcd fr0 m th~ ~ '?ar:h f !::.l cis ~ :1T.o r ~ . ·~ 

·~ 1-oundwat.':!r :.:;yst.em 2 nd i f t hev h3 ve . how wi t.iespr e"3d : s ::.he 
c.J r11. a mino t. i c n . I t \·mui d mo s t l i ke l y ;-equ ir· r· :.he i ns t.~ l lc~r. ~ on '.:' !. 
~;rounc\ ·..1a te r- :r·.;n itrJr- i ng wel l s a nri .3 rr:o r-«2 ~x t.en .=- ive :..:a mpii n!.! •: :· -.~ '!i '. . ..J 
-~ :-Kl .. p r: :-ia s ~ :. r.he 3 r e 2 2 l o n i;! Wi .h f t:r :.he r ,'.y~· _:~url i c-=- . ) r: _m·1:e1 · · ~ 

~va i 1 .:J ~ iun c : .. - :1!~ s ir...e . 

~ :.f' C' i-i'.'ii t i::i -- ~-~·~i ined :.1t.o? i n .:Je r.0ur :·c c: -' :... :-:"." ' ::'.P. :=-r. ;~:n. i o '.1 : :: :'ic-CJ "... '.!? 
c.hiJ t. t ne r e ; .. ;a_., QD 3C i G ~j . a nd .J 3l ud r:2 rir. .1t r, !1~ !. c i: '. -, '/ . "· ' l ' '. ·: 
::i.i. t ;ns ~ . _..,_: fft. ec ' .Jt he ·.:;:i ;:i~·r e nd 0 1 : !--.~ ! r·:- !··:r. i o n '.'.. ,.- 1..! t.inct · r .. ...: 
slud15e pit was n:Jrth o f it.. . \.la ter Po l lut. i c 11 L·.)nrxo l !.:: 1 ·s or'.n~l i n t h':! 

_::;pr i nQfi e l d ;;:-::-<;! ional C' '.!"i c c> .i nd i c :=iv.: th:1t. t he .· l udge ·,.;:i~ :· e m":'l ve d fri:-m 
!Je th of the p i ts a nd p r o per· y d i ::; pos'O'd ·- ~- -..-: -, ;-i ~ver,:i .., w 0_1[ t,ht: p r e i ~ct 
b y wa ste M<.3 n .=i ~ :ement pf'r s onne 1 r :-r- :n ,',-> f r ~ :-'."" '.'n c·: :.-,· - .\ft.er ~- :Cc.· ~~1 • '.• '£!e 
was 1·prnoved t.i~e 3o i l 2 we r e ::3d mpl c d ·.a •ic rnon::> t :--2 -.e 2d~·"Ju.3r..e • : : · ~ .1nuo ::o 
t hes e un i t s ~.:hn1 1l d pose no hf'olt .. h 11r · •. · :-iv i:· - ~':71P nr .;il rnt>i~·rn~ . 

Wi t ho u t moni t o r-in!'! we l ls o r c:>o me n t he r rr:<H.h _,. j ' ' ! ·~i:- r r-rm in i;, _; mi t!r .1 
·,ha t m;:i y h 0 •:' n :,.'.o inf! , i t. i s rli ff i c: u l t to ,-:._, ~ermine whPthf' r ·• n~i t 

r e mova l o f t:v'! r:o n t.1 min.Jted soi l "' •)Ul·j !·· ~ : ~, ~!! - Ci c i .:il in rw·~ v~nt i ;-i ·:: 

f ur ther mi r:r a t i o n o f contami nan t .s '.:1tG · h l: :--c- •.: r:. iwci t. 1- " V'.' .r' :n . 

Th>" s t udy :.:> how~d t.h P p r esen-: e ,., f ,~ .. ..., t _1l .H·.'. ~o lv(~ n t •: c1: 1 .. =imin,1~i -- ;: 1r 

t he s i t e but i~ i:.> d i ff i c u lt. t o e v :l '.• U r· ·:·. · · 1 : (· n t. i :~~ · ~1rn _1. :. ! .' · 
mcJ y be 0 11 h .ai : :1 .J J d r,:11~ ~nvir·onnv~n~ . 

ion 
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